Heat shock proteins and immune system.
Heat shock proteins (HSPs) such as HSP 60 (Hsp60), Hsp70, Hsp90, and gp96, have been reported to play important roles in antigen presentation and cross-presentation, activation of macrophages and lymphocytes, and activation and maturation of dendritic cells. HSPs contain peptide-binding domains that bind exposed hydrophobic residues of substrate proteins. As part of their molecular chaperone functions, HSPs bind and deliver chaperoned, antigenic peptides to MHC class I molecules at the cell surface for presentation to lymphocytes. HSPs also bind nonprotein molecules with exposed hydrophobic residues including lipid-based TLR ligands. Recombinant HSP products may be contaminated with pathogen-associated molecules that contain exposed hydrophobic residues such as LPS (a TLR4 ligand), lipoprotein (a TLR2 ligand), and flagellin (a TLR5 ligand). These contaminants appear to be responsible for most, if not all, reported in vitro cytokine effects of HSPs, as highly purified HSPs do not show any cytokine effects. We propose that HSPs are molecular chaperones that bind protein and nonprotein molecules with exposed hydrophobic residues. The reported antigen presentation and cross-presentation and in vitro HSP cytokine functions are a result of molecules bound to or chaperoned by HSPs but not a result of HSPs themselves.